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(54) Controllably moisturized mold 
resistant cellulosic food casings 



(57) Large size tubular cellulosic food 
casings used in making stuffed food 
products such as large sausage 
products, encased processed meat 
products or rolled meat products of 
diameter not less than 50 mm, are 



controllably moisturized to a 
moisture content of 1 7 — 30 weight % 
which permits elimination of any 
further pre-stuffing soaking and are 
provided with a glycerine content of at 
least 40 weight % to maintain the 
water activity in the casing at not 
greater than 0.80 to inhibit mold, 
yeast, and bacteria growth prior to 
stuffing the casing with foodstuff. 
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SPECIFICATION 

Controllably moisturized mold resistant cellulosic food casings 

This invention relates to improved food casings and more particularly to large tubular cellulosic 
5 fibr ° U H f0 ? d K CaSin9S ' WhiCh 3re con tro.lab. y moisturi 2 ed 9 to obviate the need 

mZZSZZ^^*- ""t W I**- 3r - tr f ted With h ' 9her th3n heret °f°^ "sed concentrations of 
tl^ZVn^f TT °7 aCt ' V,ty the casi " 9 and therefa y t0 inhibit the formation and 
Ssfngs 68 ' VCaSt ' 3nd b3Cteria WhiGh WOU,d other wise occur in such moisturized 

i q f i Artificial food casings used throughout the world in processing a great variety of meat and other 

nrrnarZ fZT' 85 ^J* 9 ,* 5 ° f Vari ° US tyPeS ' CheeSe rol,s < **** ~' ls . and tn2 ^ custom a ri y 

prepared from regenerated cellulose and other cellulose materials.. Casings are of several diff^renTtypes 
and sizes to accommodate the different categories of food product to be prepared and are provfded iS 
supported or unsupported form, the supported casings, commonly referred to as "fibrous casinos" 
having a fibrous support web embedded in the casing wall. casings , 

m:vt..i, C ^ mm0n ! e u, tU - re ° f T any P rocessed food Products, particularly meat products, is that the i r 

m.xture of comestible mgredients, commonly called an "emulsion", is stuffed into a casing under 

al?oT^?:T S h Sin9 ? th K e , f °° d pr ° dUCt iS Carried out after its encasemem: The ^oodpJoduct may 
2Si?L!Z? H Sh ' PP6d Wh " e enC3Sed in the casin 9" thoU9n in man V instances, and particularly witfi 

20 

or.nJi'v des i9 nati ° n ." sma ' 1 food casings" refers generally to those casings employed in the 2 ° 
preparation of small size sausage products such as frankfurters. As the name suggests, this type of food 

to about 40 mm "T* diamet6r ', ? enera ! ,y havin0 3 diameter within the ra "9 e °f from about ?5 mm 
25 nhtn £ ■ ■* most " sual| V su PP |ied as thin-walled tubes of very great length. For convenience 

com^if^if 86 T' ng \ Wh - ich maV be 20 10 50 meters in len9th or ^en longer, Ire sh°rrS and 
abZIo rmTn^th^^' ' S TO ™? on, Y referred to as "s^red casing sticks" of from about IS cm to 
2^83 QAoTnH r&A^l™ 9 mach / nes and the P rodu «s thereof are shown in U.S. Patent Nos. 
^,aaj,949 and 2,984,574 among others, 



25 



"Jr ar .9 e size food casings", the common designation for casinos used in the p~ D »--a*io" ~* 

ham butL'3 r tn 0C ; d k Pr0dUCtS 'r Ch , a . S Sa ' ami 3nd b0,0gna SaUSa ^ s ' meat ,oave «- cooke d °and smoked 30 
ham butts and the l.ke, are produced in stuffed diameter sizes of from about 50 mm to about 200 mm 

ZZZ »'£ l enetal ° asings have 8 wa " thickness about t^ee times heater than "smallLTze 
thTl *h th,c t neSS - and are provided wit h a «brou S web reinforcement embedded in the Sail 
35 oasm^ h^! y n be w ' th ° ut ? uch supporting medium. Traditionally the large tubular 

from about 0 STiffS o°o . °° d Pr ° CeSS ° r C ° nditi ° n ' CUt to Predetermined lengths of 35 
use of aCmmfti^t 2 m ' ,m P rov . emente in birring and packaging techniques and increased 

thp filrn .1 9 equipment has increased the demand for supplying large size casings of both 

ev'en more oi ^ f ° rm * ^ ^ C ° ntai " in9 up to about 30 m a " d 

40 hP n r^ 9e fl Ze tUbU l ar cellul ° sic food casin 9s suitable for use as casings of the present invention may- 40 
be prepared by any of several known methods. The casings are flexible seamless tubinn ZTf 
regenerated cellulose, cellulose ethers and the like, and can b fp repa ed KSri2S£Sl2 as 
InH C n3 am M°?: Um - PrOCeSS ' the deace tvl a tion of cellulose acetate the den itration TceHutose nitrate • 

45 2 St? y ,? e V K ,SCOSe prOCe !, S - Tubu,ar casin9s reinforced with fibers such as, for example fee ' 

2^8^^^ 

50 metho^Vare aL k erTlr^^ art ' t t K b, / ,ar C . e " U, ° SiC CaSin9S prepared by an V one ° f the well known 

h ° are generally treated w.th glycerine, as a humectant and softening or plasticizino aoent to *n 
provide resistance to drying or cracking of the casing during storage and handling prior tc Pstuffino The ; 
9 Ji e ™ e t ; eatment is usually carried out by passing the casing while still in its g e 9 | s"ate thSugh an 
aqueous glycerine solution, after which the plasticized casing is dried to a predetermined moisture 
55 r*T P T t0 fUrth t r processin 9 or wi "ding up on reels for storage. Generally, larg^ slzeTubular 
55 casings w.ll contain about 25% to 35% glycerine based on the weight of dry cellulose and will have a 55 
moisture content of about 5% to 10% prior to being moisturized 55 
r»nonL n r a the H Pre , P T ati0n u and U ? e of artiflcial f °od casings, particularly small size casings formed of 
regenerated cellulose, the moisture content of the casings is of extreme importance. When small size 
ce lu os,c casings are made, it is generally necessary that they be dried to a relatively low water content 

without di^TJ? 3 ° Ut 8% r t0 1 2% bV WeiQht t0 enab ' e Shirrin9 "Potions to be carried «^ut 60 
without damage to the casings. To permit ready deshirring of the compressed, shirred small size 
cellulosic casing and prevent tearing and breaking of the casing during stuffing operations, shirred small 
casings having an average moisture content of between about 1 4% to 1 8% by weight are reouired This 
relatively narrow range of moisture content is important because excessive breakage ofth^ casing 
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in shirred form, as compared to the Iwa u!SS^ fl»t S.^ ? P * V,nB 1"^ ca J ,i " 98 in greater len 9 tns 
co^« 

has beSr^ f"™°> of Packaging of the Lings. It 

casings area of the technology could b reated with In "t? f mo,st V rizat . on en j°V*d in the small 
for the casing manufacturer to suddIv it™ ?5?J • *S °u ° if 96 Cas ' ngs if means were developed 
could be readily empToyed \ n JSZa Itumna ^L^ 3 ' ^ f 'f^"" 1 9nd Shirred forms ' which 
40 prior to stuffing 9 9 °P erat,ons < w,t "Out the need for soaking procedures just 

has nottt^ *. prestuffing soaking of large si Ze casings, it *° 

of large size food casings Sin any oarticu ar crftt^? 9 ^ 3 "" a - Ct , Urer t0 mai " tain the moisture 

weight of the casing, has bee ?wS to hl Z ! £ • % bV We ' ght ° f m ° iSture based on the total 
growth. The comm? cia experience has teen that nn! "T ^ * the devel °P™ent of such 

casings must then be further m^t?,ri«H ?■ spoilage occurs for such casings; however, such 

60 moisture oo^^^^^^JS^S^ t0 atuffin9 " ,n cases where limitation of the 

purposefully provided?^ where hShe^ ^^^S^t ** WherS Wgher moisture contents are 60 
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5 The problem of mold growth in food products due to the presence of nutrients which promote the 5 
growth of microorganisms and cause food spoilage has been the subject of a number of studies over the 
years. Various treatments have been evaluated and recommended, including combinations of sugars 
and polyhydric alcohols as inhibitors for preventing the growth of microorganisms commonly 
recognized as being responsible for food spoilage. The antimycotic treatment of cellulose food casinos 
1U Presents additional and more complex problems due to the processing techniques employed in the 10 
preparation and stuffing of the casings. Some suggestions for overcoming such problems and achieving 
antimycotic treatment of casings used for sausage products or, in some instances, to prevent mold 
growth on the sausage product surface after stuffing, are the subject of several patents. For example in 
1 c i No - 3 ' 6 . 1 7 '? 1 2 . to Rose ' an antimycotic agent is applied to cellulose casings as a component 

■ o of a curable water-insoluble coating and is used to prevent mold growth in the sausage product surface 1 5 
after stuffing, and in U.S. Patent No. 3,935,320 to Chiu et al., cured water-insoluble cationic thermo- 
setting resin coatings applied to the surfaces of casings reduce casing deterioration wrought by the 
enzymatic action of microorganisms. The present applicants' British Patent 1 584 435 (1 9922/77) 
discloses the antimycotic treatment of controllably moisturized casings with aqueous solutions of 
*v various agents including glycerine, propylene glycol and the propionates and sorbates of potassium, 20 
sodium and calcium. Our copending application 8107754 (207 1 988A) relates to the use of chloride 
salts as antimycotic agents. As used herein, the term "antimycotic" denotes a substance which has a 
direct poisonous effect on mold organisms apart from its effect on water activity. 

The above-mentioned chloride salts possess the disadvantage of tending to corrode the chemical 
to processing equipment in which they are used. The above-mentioned propylene glycol possesses the 25 
disadvantage of not being acceptable for use with foodstuffs by the laws of some countries. 

The inclusion of moisture in the casing to any extent gives rise to the consideration of, among other 
things the phenomenon known as "water activity". Water activity, represented by the symbol A„,. is 
defined as the ratio of the vapor pressure of water in a solution to the vapor pressure of pure water both 
JU measured at the same temperature. It is used in connection with describing the present invention to the 30 
extent that it is a convenient and useful parameter to quantify the moisture levels in the casings treated 
with glycerine according to the technique of the invention. Convenient literature references treating the 
water activity phenomenon in greater detail are to be found in Ross, Estimation of Water Activity In 

/ f r ™ dme ^°' st " re Foo ? s ' Food Technology, March 1 975. page 26. and in Journal of Food Science. 
vol. 41, page 532, May — June 1976. 35 

Heretofore the effects on water activity of glycerine using high levels of glycerine of at least about 
40 percent based on the weight of dry cellulose in the casing, have not been explored. The use of 
glycerine as an additive at high levels would avoid the corrosion problems associated with chloride salts 
and the foodstuff acceptability problems associated with propylene glycol. 

It is an object of the present invention to provide a premoisturized food casing, and a method for 40 
making such casing, wherein the casing contains high levels of glycerine in order to controllably lower 
the water activity, A„, of the casing to a level, commensurate with the particular moisturization level of 
a given casing, at which mold growth will be inhibited for as long a shelf life as the casing may be 
expected to have. 

This and other objects will become apparent from a reading of the following detailed specification. 45 
The present invention provides an improved large size tubular cellulosic food casing controllably 
premoisturized to the extent that it can be stuffed without the addition of further moisture prior to 
stuffing and having a moisture content of between about 1 7 and about 30 weight percent, based on 
the total weight of the casing. The improvement associated with the casing of the present invention 
comprises a glycerine content in the casing of at least about 40 weight percent based upon the weight 50 
of dry ce lulose in the casing, with the proviso that said glycerine content be sufficient to maintain the 
water activity in the casing at not greater than 0.80. 

In another aspect, the invention provides an improved method of making a large size tubular 
celMosic food cas.ng which is suitable for stuffing with food product without the further need for pre- 
setting moisturization which method comprises the step of 

(a) adding moisture to produce a casing having between about 1 7 and about 30 weight percent 
moisture based on the total weight of the casing, 

the improvement comprising the additional step of: 

(b) adding sufficient glycerine to the casing such that the casing glycerine content is at least about 
40 weight percent based on the weight of dry cellulose in the casing, with the proviso that said 60 
glycerine content is sufficient to maintain the water activity in the casing at no greater than 0.80. 

J" 9enera V the .'nvention comprehends a large size tubular fibrous reinforced cellulosic food casing 
which is premoisturized by adding carefully controlled amounts of moisturizing water to the extent that 
r^?Si Can Jl e f Un ? d With0ut tne necessit V of any pre-stuffing soaking. The amount of the 
controllably added moisture may be varied to provide a casing having a moisture content ranging from 65 
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S&IS mc^^ « *■ total weight of the casing. The 

example, for whole boneless h?m8*T«iSi2 V° ffed into tne casin 9- For 
on total casing weight. For mea ^ernuliS ^ D 2frr»H ° m T *°f t0 about 26% based 
glycerine content of the cbS^^S^VS^^^^ ° m ^° U V 7 % to about 23% - The 
on the weight of cellulose in the casino with X?Z<?2^? ab ° Ut 45) wei 9 ht P ercent b «ed 5 

maintain the water activity I tUe SSJ^^^? ?StSK.' b SUffident t0 

denot^Sta^^ 

the weight of g.ycerine in the castg SeXd'we^ '* 
weight percent (%). As used herein the terms ' aWaZVr »„h " aS V ng 8X P res sed as the 

Illustrative optional minor inaredfent^Lt m=! k 9'ycenne are used interchangeably, 

less than 25) weight percent™ hfJasfna base d on^f EST* '■" ^l 48 ° f leSS than 50 preferably 
moisture barrier coatings, such as vinyTiSen chforide ££££ 1? r' 9 ^ r° U ' d indude ' for exam P ie < 1 5 
such as oils including animal fatty oTs such a lard Si 3 f 9 " Plasticizers and softeners 
oil. soya oil, saff.ower oil, tung 2 o mine^o I Toiamf nt ^ru** ^V' 8 SUCh aS Cast ° r oil < ° r cor " 

The following examp.es are intended to illustrate, but in no way .imit, the present invention. ^ 
EXAMPLE 1 

mold fm^«^ 8 0 SS , e 2; effSCtiVeneSS ° f 9«V-Hne in mold growth inhibition a culture dish 

30 incorporTtedTaS ^S^^S^^^T T ^ ln » Which Was ^0 

well known procedures and SaSacW wZ I'^J^l^^ 3^°?^ S ° IUti ° nS Were sterilized usi "9 
the final agar medium. d t0 comb,ned solutions to obtain a pH of about 3.5 in . 

35 I hC m °' d CU,tUre used as the inoculant in this Example was oreoared as follow- 

spores per milliliter of S tSS - °°. nc f " tration u of ab ° u < 1 to 5 million mold 35 
(ATCC #1 004), CAaeron/^ Tg^otZ 1*^^^%%^f m AspergiHus niger 

Myrothecium verrucaria (ATCC #90Q5> r„>wl h Memnomella echmata (ATCC #1 1 973), 
"0 ^c/ero^m (ATCC :# ^8657) j£L£r '.T* (ATCC #26921), and W/,e^/a 
> ^^contaminftS 40 
cultures that were isolated as naturallv occurr ™ Lirh^I Cas ' ngs : and m ° ,d s P° re s of sixteen mold 
manufacturing sites. naturally occurring airborne contaminants obtained from within casing 

45 concent^nsof^ fttf?^^^]^™? 9 With 9 ' ycerine < in 

37.5%. 40%. 50% and 60% by we!gh't * ' * % ' 20 *' * 25% ' 25% ' 27 - 5% ' 30% < 32 -5%, 35%, 45 

and Zull^tlt^Z ^tZ^^^T^ 1 *?" ** S6Ven days at ambia -« temperature 
concentrations of 40% or greater Glycerine was found to inhibit mold growth in 

50 EXAMPLE 2 

g-ycerlunt^ -sings can be preserved by incorporating 5 ° 

molds. This example shows tha °45% ailTl ^i u£ • ° Sp °" age or B»n\sms such as 

having ^cZZnZ ^1L^^Z£T P * tUbU ' ar fibr ° US Casings 55 
ingredients as shown in Table I MoTst.,™ .„! ? f S W3S pre P ared wit h the proportions of 55 
solutions over the surface of ?he casings 9 * C ° ntemS ^ ^ by Spra V ing 9'voerol-water 

60 Sc/e^^ * Sloan and Labuza U^na/o^orf 

.an^™^ - 
Moid suspensions were used in a challenge experiment where casings were inoculated with mold 
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suspensions and incubated at a constant 35°C for observation of visible mold growth. Used in this 
example were separate suspensions of Aspergillus niger (ATCC 1 004), a mold which grows well on high 
moisture fibrous casings, Aspergillus glaucus, which has been used as a challenge organism in studies 
with intermediate moisture foods, Geotricum candidum, a mold which has been used as an indicator of 
5 good sanitation of food processing equipment and a Penicillium mold species found particularly 5 
adaptable to varying growth conditions in high moisture casings. 

An additional mixed suspension was prepared which included the above mold cultures and the 
following additional mold cultures: 

Chaetonium globosurn (ATCC #1 602 1 ), Memnoniella echinata (ATCC #1 1973), Myrothecium 
1 0 verrucaria (ATCC #9092), Trichoderma viride (ATCC #2692 1 ), and Whetzelinia sclerotiorum (ATCC 1 0 
#1 8657). Also included were mold spores of nine mold cultures that were isolated from mold 
contamination found on various cellulosic food casings, and mold spores of sixteen mold cultures that 
were isolated as naturally occurring airborne contaminants obtained from within casing manufacturing 
sites. 

1 5 The suspensions contained one to five million colony forming units per milliliter of 1 %.aqueous 1 5 

sodium citrate and were prepared using conventional aseptic procedures. 

Casing samples were inoculated on the outer surface by brushing several milliliters of the mold 
suspension in a ± inch wide strip that extended along the Jength of the shirred stick. All of the mold 
suspensions were inoculated into separate strips on one shirred length of casing. After inoculation the 

20 inoculated casing was cut into five slices perpendicular to the length of the shirred stick. Each slice was 20 
placed into a separate one quart wide mouth canning jar and the closed jar stored at constant 35°C. 
The mold growth results after storage for five, seven and twelve months are shown in Table I. Results 
were recorded positive if visible mold growth appeared in the five areas where the separate mold 
suspensions were inoculated. Results were negative if mold growth was not visible in any of the 

25 inoculated areas. No mixture of positive and of negative results occurred. Growth results were always 25 
either positive on all five slices in all inoculated areas or the.grovyth results were negative on all five 
slices in all inoculated areas. 



TABLE I 

Mold growth observations on high moisture fibrous sausage casings preserved with glycerol 



Casing 
Sample 


Glycerol 
(% of bone 
dry weight) 


Moisture 
(% of total 
casing 
weight) 


Calculated 
water 
activity 
<AJ 




Visible mold growth at 
35°C (a) 












. 5 
Mos. 


7 

Mos. I 


12 
Mos. 


A 


28.4 


19.7 


0.80 








B 


46.8 


33.5 


0.86 








C 


38.9 


30.9 


0.86 




lb) 


+ 


D 


28.2 


30.8 


0.88 






+ 


E 


42.1 


33.4 


0.86 






+ 


F 


44.5 


27.0 


0.81 








G 


41.4 


34.2 


0.87 




+ 




H 


39.1 


29.4 


0.85 


+ 




+ 


I 


30.8 


31. a 


0.88 






4- 



(a) + = visible mold growth; — = no visible mold growth. 

(b) Faint moldy smell, but no visible mold growth. 
"Mos" = months' storage. 



The casing with the lowest water activity which showed mold growth at the fixed storage 
30 temperature of 35°C was casing H with an A^, of 0.85. Three (casings G, H, and I) of the seven casings 30 
(casings B, C, D, E, G, H, I) with an A w of 0.85 or above showed visible mold growth after five months' 
storage at 35°C and 6 of the 7 showed mold growth after 12 months. Accordingly, an A w below 0.85 
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would be required to prevent mold growth at a fixed temperature of 35°C. Casing A (A,„ 0.80) and F 
( A w 0.8 1 ) did not show visible mold growth. 

A casing with 45% glycerol (dry cellulose weight basis) and 20% moisture (total weight basis) 
would have an A w of 0.75. This example shows that such a casing would not support mold growth For 
such a casing an adequate safety factor for preservation exists. The safety factor will promote 
preservation despite any areas of high moisture which may exist due to exposure to temperature 
variation during shipping or storage. 

Additional casings were prepared and tested in accordance with the above procedure in order to 
determine the proper range for A w under typical variable "storage shed" ambient temperature 
cond.t.ons. Casings having a moisture content from 1 7 to 27 wt. %, based on total casing weights and 
glycerine levels of 22 to 80 wt. %, based on dry cellulose in the casings, were tested. The results 
indicates that at below an A w of 0.80 mold growth will generally not occur after 1 year storage at 
variable temperature. The results also showed that mold growth definitely will not occur for an A 
below 0.77. whereas it will occur at an ^ above 0.80 under such variable temperature condition's. 

EXAMPLE 3 

This example shows that preservation of high moisture no-soak fibrous casings from mold 

oK&n- t Z U 9,yCer °' S °' Uti0n iS 8dded direct,y to the bore of shirred cas!n 9- The dir e« addition 
^ «JSS * ■ T ? aSmg contrasts to the customary and preferred method of addition by uniform 
J spraying of glycerol solution onto the casing prior to shirring. 

In the preparation of casings for this example six-inch shirred lengths of Size 8 shirred tubular 
To or ofilff ^.T'"? J™*, 3 m , aximum stuffi "9 diameter of 4.76 inches, a moisture content of 
r*££fL J! • ? B ? ' ^ a , slvcero1 content of 29 5% of *e casing cellulose were used. To prepare 
Ed f£«nn 9WCB ? 1 contants ' water or glycerol solution was added to the bore of the 

shirred casing. The addition was made as uniformly as possible throughout the length of the shirred 
?ntntL and the casi "9 wa V°tated along its axis after the addition to permit the glycerol solutionTo soak 

Son to 5 '" 9 , 3 S , Umf T ly 38 P u OSSible< ln Spite of these Precautions^ tendency for the g°yce°S 
solution to pocket or collect in shirring folds was noted. 

ni^„I h ? p ° cketin .9 °f glycerol is a potentially serious problem since an uneven application of the 

° u? 6 cas ' n S m .ght md.cate that there are portions of the casing having insufficient amounts of 
me call «mnL POrti ° nS Whi ° h are insuff 'ciently protected from mold growth. However 

whir h t ^ a + h P ■ Pr , eSen l exam P ,e were allowed ^ equilibrate over a four week period, during 
which time the glycerol pockets disappeared. No mold growth occurred during the equilibration period 
with mS? ;? ur - we£ * equilibration period in a polyethylene bag, the casing samples were inoculated 
SmoiP 9 IT"' subd ' v,ded ' store d at 35°C, and observed for visible mold growth asdescribed in 
Example 2, above, and the results are seen in Table II which follows: 
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TABLE II 

Preservation of high moisture no-soak shirred fibrous sausage casing by addition 
of moisturizing and glycerol solution to the bore of shirred casing 







Casing variables 




Visible mold 


Casing 


Moisture 
(%of 
total) 


Glycerol 

(%of 
cellulose) 


Calculated 
water 
activity 


growth after 13 
months at 35°C 

+ — growth; 
— = no growth) 


A 


34.0 


30.0 


0.89 


+ 


B 


34.0 


37.0 


0.88 


+ 


C 


29.0 


30.0 


0.87 


+ 


D 


34.0 


51.0 


0.85 




E 


22.4 


45.6 


0.77 




F 


22.0 


45.9 


0.76 




G 


17.7 


46.7 


0.71 





not occur whi th! P I! 1 J T f b ' e ", ab ° Ve sh ° w , that at the 9iven "o^e 'evels, mold growth did 
nmiwthrtliTn 6 CaS ,' n9 had 3 9 ' yCero1 content of 45 ' 6 and an A w of 0.77 (casing E), whereas mold 
growth did occur at a glycerol content of 51 .0% and an A w of 0.85 
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CLAIMS 

1 . A large size tubular cellulosic food casing controllably premoisturized to an extent that it can be 
stuffed without the addition of further moisture prior to stuffing, and having a moisture content of 
between about 1 7 and about 30 weight percent, based on the total weight of said casing, and a 

5 ' glycerine content in the casing of at least about 40 weight percent based on the total weight of dry 5 
cellulose in said casing, with the proviso that said glycerine content is sufficient to maintain the water 
activity in the casing at not greater than 0.80. 

2. A casing as claimed in claim 1 which consists essentially of water, cellulose and glycerine. 

3. A casing as claimed in claim 1 or 2 wherein the water activity is not greater than 0.77. 

10 4. A casing as claimed in claim 1 , 2 or 3 wherein a fibrous support web is embedded in the walls 1 0 

of the casing. 

5. A method of making a large size tubular cellulosic food casing for stuffing with food product 
without the further need for pre-stuffing moisturization which method comprises the steps of : 

(a) adding moisture to produce a casing having between about 1 7 and about 30 weight percent 
1 5 moisture based on the total weight of casing, and 

(b) adding sufficient glycerine to the casing such that the casing glycerine content is at least about 
40 weight percent based on the weight of dry cellulose in the casing, with the proviso that said 
glycerine content is sufficient to maintain the water activity in the casing at no greater than 0.80. 

6. A method as claimed in claim 5 wherein the casing consists essentially of water, cellulose and 
20 glycerine. 

7. A method as claimed in claim 5 or 6 wherein the water activity is not greater than 0.77. 

8. A method as claimed in claim 5, 6 or 7 wherein a fibrous support web is embedded in the walls 
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of the casing. 

9. A process for preparing an encased food product having a stuffed diameter of not less than 
25 about 50 millimeters, wherein a large sized tubular cellulosic food casing having fibrous web embedded 25 
in its wall is provided, having a preadjusted moisture content of between about 1 7 and about 30 weight 
percent moisture based on the total weight of casing to impart to said casing sufficient extensibility and 
flexibility for the casing to be stuffed with a foodstuff without the addition of further moisture, and 
wherein said casing is stuffed with said foodstuff to form said encased food product, said process 
30 including the steps of incorporating into said casing a sufficient amount of glycerine such that the 30 
casing gTycerine content is at least about 40 weight percent based on the weight of dry cellulose in the 
casing, with the proviso that said glycerine content is sufficient to maintain the water activity in the 
casing at no greater than 0.80, and stuffing said casing to form said encased food product without 
adding further moisture to said casing prior to said stuffing. 
35 1 0. A method as claimed in claim 9 wherein the water activity is not greater than 0.77. 3b 

1 1. A casing as claimed in claim 1 and substantially as hereinbefore described with reference to 
Example 2 or 3. 

12. A method as claimed in claim 5 and substantially hereinbefore described with reference to 
Example 2 or 3. 
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